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The present invention relates to the novel piperidine derivatives of formula (I) wherein R 1 represents phenyl optionally 
substituted by ne r tw Chalky I, C|^alk xy, triflu romethyl groups or halogen atoms; R 2 represents hydrogen, hydroxy 
rCj^alkoxy ; R 3 represents hydrogen r Chalky 1 ; R 4 represents hydrogen, Cj^alkyi r C^alk xy ; R 5 represents hydrog- 
en, a Cj^alkyl, trifluoromethyl or cyano group, or a hal gen atom; n represents zero, 1 or 2; and phannaceutically accept-' 
able salts thereof, processes f r their preparation, pharmaceutical compositi ns containing them and their medical use. The 
invention als relates to the use f tachykinin antagonists, including NKA, NKB and substance P, acting at the NKg recep- 
tor in the treatment f anxiety disorders. 
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PIPERIDINE DERIVATIVES 



This invention relates to piperidine derivatives, to processes for their preparation, to 
5 pharmaceutical compositions containing them and to their medical use. 

In particular the invention relates to compounds which are potent and specific 
. antagonists of tachykinins, including NKA, NKB and substance P, acting at the NKj 
receptor. The invention also relates to a novel medical use for antagonists of tachykinins 
acting at the NKj receptor. 

■* 

0 A number of tachykinin antagonists acting at the NK, receptor have been described, 

however, these compounds have been peptidic in nature and are therefore generally too 
metabolically labile to serve as practical therapeutic agents in the treatment of disease. 

More recently, the non-peptide NKj receptor antagonist SR48968 
(S^-N^ethyI-N^4^4-ac»tylamm^ 
5 benzamide has been reported (Advenier, C, et al. C82, British Pharmacological Society 
Meeting, London, December, 1991). 

The present invention provides the novel piperidine derivatives of formula (I) 



1 




(I) 



wherein 

R 1 represents phenyl optionally substituted by one or two C^ikyl, C^alkoxy, 
> trifluoromethyl groups or halogen atoms; 

R 2 represents hydrogen, hydroxy or C^lkoxy; 

R 3 represents hydrogen or C^lkyl; 

R 4 represents hydrogen, C^alkyl or C^alkoxy; 

R 5 represents hydrogen, a Cj^alkyl, trifluoromethyl or cyano group, or a halogen atom; 
n represents zero, 1 or 2; 



) 
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and phannaceutically acceptable salts thereof. 

Suitable phannaceutically acceptable salts of the compounds of general formula (I) 
include acid addition salts formed with phannaceutically acceptable organic or inorganic 
acids for example, hydrochlorides, hydrobromides, sulphates, alkyl- or arylsulphonates 
(eg. methanesulphonates or p/toluenesulphonates), phosphates, acetates, citrates, 
succinates, tartrates, rumarates and maleates. 

Other acids, such as oxalic, while not in themselves phannaceutically acceptable, 
may be iuseful in the preparation of salts useful as intermediates in obtaining the 
compounds of the invention and their phannaceutically acceptable acid addition^. 

References hereinafter to a compound according to the invention includes both 
compounds of formula (I) and their phannaceutically acceptable acid addition salts. 

It will be appreciated by those skilled in the art that when n represents 1 the 
compounds of formula 0) contain at least one chiral center (shown as * in figures (a) 
and (b)) and thus exist in the form of at least one pair of optical isomers (Le. 
enantiomers) and mixtures thereof including racemic mixtures. 

For example the compounds of formula (I) may be either (R)- isomers or (S> 
isomers, as represented by figures (a) and (b) respectively, or mixtures thereof. — 

All such isomers of the compounds of formula (I) and mixtures thereof including 
racemic mixtures are included within the scope of the invention. 




30 
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When it appears in formula (I) and elsewhere hereinbefore and hereinafter, a 
Cj^alkyl group may be a straight chain or branched chain alkyl group, for example, 
methyl, ethyl, propyl, prop-2-yl, butyl, but-2-yl or 2-methyIprop-2ryl. A C^^alkoxy 
group may be a straight chain or branched chain alkoxy group, for example, methoxy, 
5 ethoxy, propoxy, prop-2-oxy, butoxy, but-2-oxy or 2-methylprop-2-oxy. 

Referring to the general formula (I), a halogen atom may be, for example, a 
fluorine, chlorine, bromine or iodine atom. 

When R 1 in general formula 1 (I) represents a substituted phenyl group the 
substituent(s) may be present at any- available position on the phenyl ring, thus, the 
0 substituents may be present at the 2-,3- ,4- ,5- and/or 6- (e.g. the 2- and/or 4-) position of 
the phenyl ring. 

The substituents may be the same or different and selected from C^alkyl (e.g: 
methyl), C^lkoxy (e.g. methoxy), trifluoromethyl groups or halogen (e.g. fluorine or 
chlorine) atoms. Specific examples of R 1 include phenyl, 4- methylphenyl and 
5 2-methyIphenyL 

n in the. compounds of formula (I) may represent zero, 1 or 2 (i.e. a sulphide, 

- sulphoxide or sulphone respectively).; n is preferably zero or -Inmost preferably 1. When 

n is 1, the (R)- sulphoxide is preferred. 

R 2 in the compounds of formula (I) is preferably a hydroxy group. 
0 R 3 in the compounds of formula (I) is preferably hydrogen. 

R 4 in the compounds of formula (I) is preferably hydrogen. 
R 5 in the compounds of formula (I) may represent hydrogen, C^lkyl (e.g. methyl), 
a trifluoromethyl or cyano group or a halogen (e.g. fluorine) atom. When R 5 is other 
than hydrogen, the substituent may be present at either the 4-, 5-, 6- or 7- (eg. the 5-) 
5 position of the indole ring. R 5 is preferably a halogen (e.g. fluorine) atom, more 
preferably a fluorine atom in the 5-position of the indole ring. 

A preferred class of compounds of formula (I) is that in which R 1 represents 
optionally substituted phenyl (e.g. phenyl or methylphenyl, such as 2-methylphenyl or 
4-methylphenyl), n represents 1, R 2 represents hydroxy, R 3 represents hydrogen, R 4 
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represents hydrogen and R 5 represents a halogen (eg. fluorine) atom, for example a 
fluorine atom in the 5-position of the indole ring. 

Specific compounds according to the invention include: 
l-[2^5-nuoro-ffl-indol-3-yI^^ 

5 methyl]-4-piperidinol; 

l-[2^5-nuoro-m-indoI-3-yI>^thyI]^((4-methyl)phenyI 

sulfinyI)methyI]-4-piperidinol; 

!.[2^5-Fluoro-m-indoI-3-yI)ethyl]^[(phenylsdfinyQ piperidinol; more 

specifically the (R)-enantiomeis thereof, and pharmaceutical^ acceptable salts thereof 

10 and 

l-[2^5-nuoro-m-indol-3-yl^ 

l[2<5-Huoro-m-indol-3-yl)ethyl]^[(phenylthio)me%l]^ piperidiiiol; 
l-[^5-FIuorD-ffi-indol-3-yl)eth^^ piperidinol; 
l-[2r{5-Huoro-ffl^dol-3^^ 
15 methyl]-4-piperidinol; and pharmaceutically acceptable salts thereof. 

The compounds of the invention are potent and selective antagonists at NK^ 
- receptors both in vitro and m vivo and are therefore useful in the treatmentotconditions . 
mediated by tachykinins, including NKA, NKB and substance P, acting at the NKj 
receptor. 

20 For example, the compounds of the invention are antagonists of tachykinins, 

including NKA, NKB and substance P, acting at the NK^ receptor both in vitro and in 
vivo and are thus of use in the treatment of conditions mediated by tachykinins, 
including NKA, NKB and substance P, acting at the NKj receptor. 

Conditions mediated by tachykinins, including NKA, NKB and substance P, acting 

25 a t the NKj receptor include diseases associated with reversible airways obstruction, such 
as asthma and chronic bronchitis, and the compounds of the invention are therefore 
useful for the treatment of these diseases. 

Compounds of the invention are also useful as analgesics for the treatment of both 
acute and chronic pain in particular in the treatment of traumatic pain such as 

30 
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postoperative pain; menstrual pain; headaches such as migraine and cluster headache; 
gastrointestinal pain; neuropathic pain; and chronic infl am ma tory pain. 

Compounds of the invention are also useful as antiinflammatory agents in particular 
in the treatment of inflammation in asthma, influenza, chronic bronchitis and rheumatoid 
5 arthritis; in the treatment of inflammatory diseases of the gastrointestinal tract such as 
Crohn's disease and ulcerative colitis and non-steroidal anti-inflammatory drug induced 
damage; inflammatory diseases of the skin such as herpes and eczema; inflammatory 
diseases of the bladder such as cystitis and urge incontinence; and eye and dental & 
inflammation. 

0 Compounds of the invention are also useful in the treatment of allergic disorders in 

particular allergic disorders of the skin such as urticaria, and allergic disorders of the 
airways such as rhinitis. 

Compounds of the invention are also useful in the treatment of CNS disorders such 
as psychoses such as schizophrenia, mania, dementia or other cognitive disorders e.g. 

5 Alzheimer's disease; depression; Parkinson's disease; dependency on drugs or substances 
of abuse; motor disorders such as tardive dyskinesias, Huntingtons Chorea and epilepsy; 

and also the compounds of the invention act as myorelaxants and antispasmodics. 

Compounds of the invention are also useful in the treatment of gastrointestinal 
disorders such as irritable bowel syndrome; skin disorders such as psoriasis, pruritis and 

0 sunburn; and cough. 

The compounds' NKj-receptor antagonist activity has been demonstrated in vitro by 
their ability to antagonise the contractile effects in isolated guinea-pig trachea induced 
by the selective NKj agonist GR64349, using the method of Ireland et al in 
BriU.PharmacoL 103. 1463-1469, (1991). 

5 He compounds of the invention have been shown to exhibit NK^ receptor 

antagonist activity in vivo by for example their ability to antagonise GR64349 induced 
bronchoconstriction in the anaesthetised guinea-^pig using the method of Hagan et al in 
Neuropeptides, 19. 127-135, (1991) with the antagonist administered intravenously or 
intraduodenally. 
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The invention therefore further provides a compound of formula CD or a 
pharmaceutically acceptable salt thereof for use in therapy, in particular in human 
medicine. 

There is also provided as a further aspect of the invention the use of a compound of 
5 formula (I) in the preparation of a medicament for use in the treatment of conditions 
mediated by tachykinins, including NKA, NKB and substance P, acting at the NK^ 
receptor. 

In an alternative or further aspect there is provided a method for the treatment of a 
mammal, including man, in particular in the treatment of conditions mediated by 
10 tachykinins, including NKA, NKB and substance P, acting at the NKj receptor 
comprising administration of an effective amount of a compound of formula (1) or a 
pharmaceutically acceptable salt thereof. 

It will be appreciated that reference to treatment is intended to include prophylaxis 

as well as the alleviation of established symptoms. 
15 Reports of the potential use of tachykinin antagonists in the treatment of anxiety 

have been made, for example as in EP436334, however, no evidence has been provided 

.fy t .jjjjg use;.- -sfhe --use of antagonists -of tachykinins acting at the NKj-receptor.in tbe., 

• . treatment of anxiety has not previously been reported. We have now found that a further 

condition mediated by NKj receptors is anxiety. 
20 The invention therefore provides, in an alternative or further aspect, the novel use of 

antagonists of tachykinins, including NKA, NKB and substance P, acting at the NKj 

receptor, in the treatment of anxiety disorders. 

There is also provided as a further aspect of the invention the use of antagonists of 

tachykinins, including NKA, NKB and substance P, acting at the NKj receptor, in the 
25 preparation of a medicament for use in the treatment of anxiety disorders. 

In an alternative or further aspect there is provided a method for the treatment of a 

mammal, including man, suffering from or susceptible to anxiety disorders, comprising 

administration of an effective amount of an antagonist of tachykinins, including NKA, 

NKB and substance P, acting at the NKj receptor. 
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Anxiety disorders as mentioned hereinbefore include panic disorder, agoraphobia, 
social phobia, simple phobia, obsessive compulsive disorders, post traumatic stress 

* 

disorder, and general anxiety disorder. 

Antagonists of tachykinins, including NKA, NKB and substance P, acting at the 
5 NKj receptor, have been shown to have anxyolitic activity as demonstrated by for 
example their ability to increase the time spent by rats in the aversive open arms of an 
elevated plus maze, using a method modified from Handley and Mithani in Naunvn- 
Schmiedebenfe Arch. Pharmacol. , 327. 1 : 5 (1984), and by their performance in t^i 
mouse light-dark box test as described by Costall et al in Pharmacol. Biochem. ancK 
10 Behav. . 3Z 777-785 (1989). 

It will be appreciated by those skilled in die art that any compound possessing 
antagonist activity may be used in the treatment of anxiety disorders. 

Specific antagonists of tachykinins for use in the treatment of anxiety disorders 
include, for example, the compounds according to the invention and those compounds 
15 genetically and specifically disclosed in EP474561 and EP512901 which disclosures are 
incorporated herein by reference; 
— i;e; compounds of formula -— — — , -■• — • " j " 

20 r h — cc^chovntz 

v_/ L 

in which 

Y represents - either a group Cy-N in which Cy represents a phenyl, unsubstituted 
or substituted one or more times with one of the substituents selected from: 
25 hydrogen, a halogen atom, a hydroxyl, a Q-Q alkoxy, a Cj-C^lkyl, a trifluoromethyl, 
the said substituents being identical or different; a Cy-C, cycloalkyl group; a pyrimidinyl 
group or a pyridyl group; 
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or a group 

x 
I 

5 m which Ar represents a phenyl, unsubstituted or substituted one or more times with one 
of the substituents selected from: 

hydrogen, a halogen atom, a hydroxyl, a C,-C 4 alkoxy, a trifluoromethyl, a Chalky I, the 
said substituents being identical or differed^ pyridyl group; a thienyl group; 

x is zero or one; ,Ei 
10 X represents a hydroxyl, a Cj-Q alkoxy, a hydroxyalkyl in which the alkyl is a C^C, 
group; a C^-C^ acyloxy; a phenacyloxy; a carboxyl; a Cj-C 4 catbalkoxy, a cyano; an 
aminoalkylene in which the alkylene is a C.-Cj group; a group -N<X,) 2 in which the 
groups Xi independently represent hydrogen, a Cj-C 4 alkyl; a group 



15 



-NH— C— AUc 

II 
O 



in which. Alk represents aCfQ alkyl; 
a group 



20 



25 



30 



in which Allq is a Q-C, alkylene and Alk*, is a q-C^alkyl; a q-C 4 acyl; a group -S-Xj 
in which Xj represents hydrogen or a q-C 4 alkyl group; or alternatively X forms a 
double bond with the carbon atom to which it is linked and with the adjacent carbon 
atom in the heterocycle; 
m is 2 or 3; 

Ar 1 represents a phenyl, unsubstituted or substituted one or more times with one of the 
substituents selected from: 

hydrogen, a halogen atom, preferably a chlorine or fluorine atom, a trifluoromethyl, a 
C.-C 4 alkoxy, a Q-C 4 alkyl, the said substituents being identical or different; a thienyl; a 
benzotheinyl; a naphthyl; an ind lyU an radolyl N-substituted with a q-q alkyl; 



WO 93/14084 



PCT/EP93/00101 



10 



15 



20 



25 



30 



R represents hydrogen, a Cj-C 4 alkyl; 
T represents a group selected from 



o w 

H and II 



-C-HH- 



W being an oxygen or sulphur atom, and 

Z represents either hydrogen, or M or OM when T 



represents 



or M when T represents a group 



w 

II 

-C-HH- 



M represents a Cj-C tf alkyl; a phenylalkyl in which the alkyl is a group, optionally 
substituted on the aromatic ring with a. halogen, a trifluoromethyl, a Cj-C 4 alkyl, a 
hydroxy 1, a Q-C 4 alkoxy; a pyridyl alkyl in which the alkyl is a Cj-C^ group, a 
naphthylalkyl in which the alkyl is a C^C, group, optionally substituted on the naphthyl 
ring system with a halogen, a trifluoromethyl, a C^alkyl, a hydroxyl, a C,-C 4 alkoxy; a 
pyridylthioalkyl in which the alkyl is a group; a styryl; an optionally substituted 
mono-, di-, or tricyclic aromatic or heteroaromatic group; or one of its salts with 
inorganic or organic acids; 
more particularly 

N-merayl-N-[4^4-acetylamrao^phenylp^ 

benzamide in racemic form or in the form of the (+) or (r) enantiomers; and its salts with 
organic or mineral acids; 
and compounds of formula 

ice, >n 




' (b)H-(CH, )m — c 

' I \ ,Jj (CH, ) 

(CH,) / T_ "V* 
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wherein 

Y represents either Cy-N or Cy-CH^N wherein 

Cy represents a phenyl, unsubstituted or substituted one or more times with one of the 
substituents selected from: 

a halogen atom, a hydroxy!, a Q-C, alkoxy, a alkyl, a trifluoromethyl, the said 
substituents being identical or different; a 0,-C, cydoalkyl group; a pyrimidinyl group 
or a pyridyl group; 



- or a group 



I 

Ar-(CH 2 ) _c. 



in which Ar represents a phenyl, unsubstituted or substituted one or more times with one 
of the substituents selected fromrhydrogen, a halogen atom, a hydroxyl, a C„-C 4 alkoxy, 
15 a trifluoromethyl, a Q-C 4 alkyl, the said substituents being identical -or different; a 
pyridyl group; a thieny 1 group; 



x is zero or one; 

X represents hydrogen, a hydroxyl, a CVQdkoxjr, a Q^acyloxy; a carboxyU a CVQ 
carbalkoxy, a cyano; a group -N-^ in which the groups X t independently represent 

20 hydrogen, a C, C 4 alkyl; C,. 4 hydroxyaIfcyl; C^cyl; or -(X^ forms, together with the 
nitrogen atom to which it is attached, a heterocycle selected from pyrrolidine, piperidine 
or morpholine; a group -S-X, in which ^represents hydrogen or a C,-C 4 alkyl group; or 
alternatively X forms a double bond with the carbon atom to which it is linked and with 
the adjacent carbon atom in the heterocycle; 

25 m is 2 or 3; 

Ar* represents a phenyl, unsubstituted or substituted one or more times with one of the 
substituents selected from: 

a halogen atom, preferably a chlorine or fluorine atom, a trifluoromethyl, a q-C 4 
alkoxy, a Q-C.alkyl, the said substituents being identical or different; a thienyl; a 
30 benzotblenyl; a naphthyl; an indolyl; 
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n is 0, 1, 2 or 3; 

p is 1 or 2 fand when p is % then n is 1 and Q represents two hydrogen atoms; 
Q represents oxygen or two hydrogen atoms; 
T represents a group selected from 



o 

(I 



••n 



10 



15 



20 



and -CH 2 -; y> 
q is 0, 1, 2 or 3; 

Z represents phenyl, unsubstituted or substituted one or more times by a halogen atom, 
preferably a chlorine or fluorine atom, trifluoromethyl, Cj^alkyl, hydroxy I, C^alkoxy; 
naphthyl, unsubstituted or substituted one or more times by a halogen atom, 
trifluoromethyl, C^alkyl, hydroxy!; pyridyl; thienyl; indolyl; quinolyl; benzothienyl; 
imidazolyU or also when T is -C=0, -(CH^- Z may also represent a benzyl group, 
substituted on the -CH- by hydroxyl, C iV alkoxy, Cj-^lkyl and optionally substituted on 
the aromatic ring by -a halogen atom, preferably a chlorine or fluorine atom, 
trifluoromethyl, C^lkyl, hydroxyl, C^lkoxy; an optionally substftirt^ mQU^ 
tricyclic aromatic or heteroaromatic group; or one of its salts with mineral or organic 
acids, or, when 

x 
I 

y = Ar-(CH 2 ) -C, 



25 



30 



quartemaiy ammonium salts or piperidine N -oxide derivative at the nitrogen atom (b); 
more particularly 




h_(ch 1 ), 



I I 
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and its salts with organic or mineral acids. 



For use in medicine, the above mentioned tachykinin antagonists may be administered as 
the raw chemical but are preferably presented as pharmaceutical formulations. Suitable 
5 pharmaceutical formulations are described in the above referenced patent specifications. 
In addition, the compounds may be formulated as described hereinafter for the 

compounds of formula (I). 

Compounds according to the invention may be administered as the raw chemicaljjut 
the active ingredient is preferably presented as a pharmaceutical formulation. 

10 Accordingly, the invention also provides a pharmaceutical composition which 

comprises a compound of formula (I) or a pharmaceutically acceptable salt thereof and 
formulated for administration by any convenient route. Such compositions are 
preferably in a form adapted for use in medicine, in particular human medicine, and can 
conveniently be formulated in conventional manner using one or more pharmaceutically 

15 acceptable carriers or excipients. 

Thus the compounds according to the invention may be formulated for oral, buccal, 

* parenteral, topical (including ophthalmic and nasal), depot or rectal administration or;in 

• a form suitable for administration by inhalation or insufflation (either through the mouth 
or nose). 

20 For oral administration, the pharmaceutical compositions may take the form of, for 

example, tablets or capsules prepared by conventional means with pharmaceutically 
acceptable excipients such as binding agents . (e.g. pregelatinised maize starch, 
polyvinylpyrroKdone or hydroxypropyl methylceUulose); fillers (eg. lactose, 
microcrystalline cellulose or calcium hydrogen phosphate); lubricants (eg. magnesium 

25 stearate, talc or silica); disintegrants (eg. potato starch or sodium starch glycollate); or 
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods well 
•known in the art. Liquid preparations for oral administration may take the form of, for 
example, solutions, syrups or suspensions, or they may be presented as a dry product for 
constitution with water or other suitable vehicle before use. Such liquid preparations 

30 may be prepared by conventional means with pharmaceutically acceptable additives such 
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as suspending agents (e.g. sorbitol syrup, cellulose derivatives or hydrogenated edible 
fats); emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. almond oil, 
oily esters, ethyl alcohol or fractionated vegetable oils); and preservatives (e.g. methyl or 
propyl-g-hydroxybenzoates or sorbic acid). The preparations may also contain buffer 
5 salts, flavouring, colouring and sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to give controlled 
release of the active compound. 

- < 

For buccal administration the compositions may take the form of tablets or lozenges 
' formulated in conventional manner. 

10 Die compounds of the invention may be formulated for parenteral administration by 

bolus injection or continuous infusion. Formulations for injection may be presented in 
unit dosage form e.g. in ampoules or in multi-dose containers, with an added 
preservative. The compositions may take such forms as suspensions, solutions or 
emulsions in oily or aqueous vehicles, and may contain formulatory agents such as 

15 suspending, stabilising and/or dispersing agents. Alternatively, the active ingredient 
may be in powder form for constitution with a suitable vehicle, e.g* sterile pyrogen-free 

— water, before use. ' — . - — . 

The compounds of the invention may be formulated for topical administration in the 
form of ointments, creams, gels, lotions, pessaries, aerosols or drops (e.g. eye, ear or 

20 nose drops). Ointments and creams may, for example, be formulated with an aqueous or 
oily base with the addition of suitable thickening and/or gelling agents. 
Ointments for administration to the eye may be manufactured in a sterile manner using 
sterilised components. 

Lotions may be formulated with an aqueous or oily, base and will in general also 

25 contain one or more emulsifying agents, stabilising agents, dispersing agents, suspending 
agents, thickening agents, or colouring agents. Drops may be formulated with an 
aqueous or non aqueous base also comprising one or more dispersing agents, stabilising 
agents, solubilising agents or suspending agents. They may also contain a preservative. 
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The compounds of the invention may also be formulated in rectal compositions such 
as suppositories or retention enemas, e.g. containing conventional suppository bases such 

as cocoa butter or other glycerides. 

The compounds of the invention may also be formulated as depot preparations. 

5 Such long acting formulations may be administered by implantation (for example 
subcutaneously or intramuscularly) or by intramuscular injection. Thus, for example, 
the compounds of the invention may be formulated with suitable polymeric or 
hydrophobic materials (for example as an emulsion in an acceptable oil^r ion exchange 
resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt 

10 For intranasal administration, the compounds according to the invention may be 

formulated as solutions for administration via a suitable metered or unit dose device or 
alternatively as a powder mix with a suitable carrier for administration using a suitable 
delivery device. 

A proposed dose of the compounds of the invention is 0.001 mg/kg to about 400 
15 mg/kg bodyweight per day. Suitable dose ranges for other tachykinin antagonists for use 
in anxiety are described in the above referenced patent specifications, that is to say that 
for use in anxiety the "compounds may be used at doses appropriate forother conditions- 
for which tachykinin antagonists are known to be useful. It will be appreciated that it 
may be necessary to make routine variations to the dosage, depending on the age and 
20 condition of the patient and the precise dosage will be ultimately at the discretion of the 
attendant physician or veterinarian. The dosage will also depend on the route of 
administration and the particular compound selected. 

The compounds of formula (I) and other tachykinin antagonists may, if desired, be 
administered in combination with one or more other therapeutic agents and formulated 
25 for administration by any convenient route in a conventional manner. Appropriate 
dosages will be readily appreciated by one skilled in the art. 

Compounds of formula (I), and salts thereof, may be prepared by the general 

methods outlined hereinafter. 

In the following description the groups R l to R 5 and n are as defined in formula (I) 

30~~ unless otherwise stated. 
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According to a. first general process (A) compounds of formula (I) where n is zero 
or two may be prepared by reduction of appropriate tertiary amides of formula (II) 




(o) n R 



The induction conveniently takes place using a suitable reducing agent, such, as a hydride 
reducing agent, eg. borane or lithium aluminium hydride. 

Thus for example, the reduction conveniently takes place using 
borane-tetahydrofuran complex in a suitable solvent such as an ether (e.g. 
tetrahydrofuran) and at a temperature in the range of 0-30°C 

According to a further general process (B) compounds of formula (J) may be 
prepared by reaction of a compound of formula (III) 



R 




.(III) 



(wherein X represents a suitable leaving atom or a group such as a halogen (e.g. bromine 
or iodine) atom, or a sulphonyloxy (e.g. toluenesulphonyloxy)group with a compound 
of formula (TV) 




S(O) 



(IV) 



The reaction conveniently takes place in a suitable solvent such as an amide (e.g. 
dimethylformamide) or a chlorinated hydrocarbon at a temperature in the range of 
0-30^ preferably in the presence fa base (eg. triethylamine r potassium carbonate). 
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According to a further general process (C) compounds of formula (T) where a is 1 or 
two and R 2 is hydroxy may be prepared by reaction of a compound of formula (V) 




(V) 



with a compound of formula (VI) 



10 



CH^O^R 1 (VI) 



after deprotonation with a strong base such as lithium bis(trimethylsilyl) amide or 

lithium diisopropylamide. 

The reaction conveniently takes place in a suitable solvent such as an ether (eg. 
tetrahydrofuran) at a temperature ranging from -70 to +30°C (e.g. - 10PC). 

According to a further general process (D) a compound of formula Q) may be 
converted into another compound of formula 0) using conventional techniques. 

Such conventional techniques include for example oxidation or reduction. 

For example compounds of formula (I) where n is 1 may be prepared by oxidation 
of compounds of formula (T) where n is zero using conventional oxidising agents, for 
example using a periodate oxidising agent such as sodium periodate. 

Oxidation conveniently takes place in a suitable solvent such as an alcohol (e.g. 
aqueous methanol) at ambient temperature. 

Reduction of compounds of formula (I) where n is 1 to compounds of formula (I) 
where n is zero may be effected using a hydride reducing agent, such as borane, under 
the conditions described above for process (A). . 
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Compounds of formula (II) may be prepared by reacting an acid of formula (VII) 



co 2 h (vii) 




or an acylating agent corresponding thereto, with a piperidine of formula (IV) as defined 

hereinbefore. T- 

; Thus, for example, acylation may be effected by reacting the free acid (VII) with the 
jq compound (IV) in the presence of a condensing agent, for example a carbodiimide such 
as N, N 1 - dicyclohexylcarbodiimide. 

The reaction conveniently takes place in the presence of a suitable solvent such as 
an amide (e.g dimethylformamide) or a chlorinated hydrocarbon at a temperature in the 
range of 0-30°C 

15 The acids of formula (VII) are either known or may be prepared by methods known 

for the preparation of known compounds. 

Compounds of formula (IV) may be prepared by deprotection of the corresponding 
N*carbamate derivatives, for example the N- benzyloxycarbonyl or 

* 

N-t-butyloxycarbonyl derivatives. For example N-benzyloxycarbonyl groups may be 
2o removed using catalytic hydrogenation e.g. hydrogenation in the presence of palladium 
on carbon* N-t-butyloxycarbonyl groups may be removed using acid catalysed 
hydrolysis e.g. using a solution of hydrochloric acid in dioxan or g-toluenesulphonic 
acid in acetonitrile. 

The N-carbamate derivatives of the compounds of formula (IV) where n is zero and 
25 R 2 is hydroxy may be prepared by reacting the corresponding N-protected piperidine 
4-epoxide with a thiol of formula (VIII) 

R i SH (VIII) 



30 



in the presence of a base such as sodium hydride r triethylamine, conveniently in a 
solvent such as an amide (e.g- dimethylformamide). 
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The carbamate derivatives of the compounds of formula (IV) where n is one or two 
may be prepared by oxidation of the corresponding compounds where n is zero (or one) 

using a suitable oxidising agent 

Thus compounds where n is one may be prepared by oxidising compounds where n 
5 is zero using a periodate oxidising agent such as sodium periodate, or one equivalent of a 

petacid oxidising agent 

Compounds where n is two may be prepared by oxidising compounds where n is 
zero or one with an oxidising agent such as a petacid (e.g. m-chloroperoxyberrzoic acid). 
. The N-carbamate piperidine Epoxides may be prepared by reacting the 
10 corresponding 4-oxo-piperidine with the ylfd derived from trimethyl sulphoxonium 
iodide. 

Alternatively, the N-carbamate derivatives of the compounds of formula (IV) where 
n is one or two and R 2 is hydroxy may be prepared by reacting N-carbamate 
4-oxo-piperidine with a compound of formula (VI) after deprotonation with a strong 
15 base such as lithium bis(trimethylsilyl) amide or lithium diisopropylamide. 

The reaction conveniently takes place in a suitable solvent such as an ether (evg. 
tetrahydrofuran) at a temperature ranging from -70 to 30°C (e.g.-30°C). 

The N-carbamate derivatives of the compounds of formula (IV) where n is zero and 
R 2 is hydrogen may be prepared by reacting the corresponding N-protected 
20 4-bromomethyi piperidine with the thiol of formula (VIII). 

The compounds may be oxidised to give further values of n as described above. 

The N-carbamate derivatives of the compounds of formula (IV) where R 2 is 
C^alkoxy may be prepared by reacting the corresponding N-protected compounds of 
formula (IV) where R 2 is hydroxy with a C u ,alkyIiodide in the presence of a base such 
25 as potassium hydroxide, conveniently in a solvent such as a polar aprotic solvent (eg. 
dimethylsulfoxide). 
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Compounds of formula (V) may be prepared by reacting a compound of formula 

(IX) 




(IX) 



(where A represents either (a) a halogen atom (e.g. bromine) or (b) -NHj) with either (a) 
4-oxo-piperidine or (b) a simple alkyl quarternary salt of 4H>xo-piperidine (eg. 
'/l,l-dimethyl-4- oxopiperidinium iodide). ^ 
10 The reaction conventionally takes place in the presence of a suitable base such as (a) 

triethylamine or (b) potassium carbonate, in a suitable solvent such as (a) an amide such 
as dimethylformamide or (b) an aqueous alcohol such as ethanol. 

When a specific stereoisomer of a compound of formula (I) is required this may be 
prepared, for example, by resolution of the appropriate enantiomeric mixture of the 
15 compounds of formula (I) using conventional methods (see for example Stereochemistry 
of Carbon Compounds" by ILL. Eliel (McGraw Hill 1962)). 

^ Thus; 'where individual enantiomers of the compounds of formula (I) are required; 

these may be obtained from the enantiomeric mixtures of compounds of formula (I) by 

chromatography using a chiral column. Alternatively, enantiomeric mixtures of 
20 compounds of formula (I) may be separated for example using fractional crystallisation. 

Enantiomeric mixtures of compounds of formula (I) may be separated by forming a salt 

with a suitable chiral acid (e.g. tartaric acid). 

Individual enantiomers of the compounds of formula (I) may also be obtained from 

intermediates having the required chirality. Such intermediates may be obtained on 
25 resolution of their enantiomeric mixtures where the intermediates concerned contain a 

chiral centre. For example, enantiomeric mixtures of Intermediates of formula (IV) 

where n is one may be separated by forming a salt with a suitable chiral acid (e.g. 

tartaric acid). Alternatively, individual enantiomers may be obtained by asymmetric 

synthesis. 

30 
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Thus, using general process (Q described hereinbefore, compounds of formula (I) 
where n is one may be prepared having a specific configuration as represented by figures 

(a) and (b) described hereinbefore. 

Thus compounds of formula (V) may be reacted with a chiral sulphoxide of formula 

(Via) or (VIb) 



(Via) 



CH, 



CH, 




(VIb) 



under the conditions as described above for process (C). 

It will be appreciated mat the above described methods may additionally be 
combined in any suitable sequence to obtain the compounds of formula (I) and the 

intermediates thereof. 

Compounds of formulae (II) and (IV) are novel and form a further feature of the 

invention. 

The invention is further illustrated by the following, non- limiting, Intermediates 
and Examples. Organic «co^ wWanairwfefc sulphate. 
Temperatures are in "C. CD refers to circular dichroism spectroscopy. 
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Intermediate 1 

2^5-Fluoro-m-indoI-3-vIVl-[4^xD-l-p ir»ridinvllemanone 

A solution of 2-(5-fluoro-lH-indol-3-yO ethanoic acid (2.0g) in dimethylformamide 
(lOml) was treated with, dicyclohexylcarbodiimide (2.l3g) and 1-hydroxybenzotriazole 
(L4g). After stirring for fifteen minutes the suspension was treated with 4-piperidone 
hydrochloride (230g) and triethylamine (2.23ml). The reaction was stirred at 20° for 24 
hours, then diluted with ethyl acetate (40ml), filtered, and the solids washed with ethyl 
acetate. The combined organics were washed, with water (100ml), saturated aqueous 
sodium bicarbonate (100ml) and brine (100ml), dried and evaporated in vacuo to give 
compound (2^9g). *H NMR (250MHz,DMSO-D6) 6, 11.05 (lH,s), 7.25-7.4 
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(3H^n,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 3.7-3.9 (6H,m,complex), 23-2.4 
(4H,m,complex) ppm. 

Intermediate 2 
5 2^54quoro-lH-indol-3-vlVl-[4^^ 

1- piperidinvl] ftthanone 

To a solution of lithium bis(trimethylsilyl) amide (4ml; 1M in tetrahydrofiiran) was 
added dropwise at -70°, a solution of methylphepylsulfoxide (561mg) in tetrahydrofiiran 
(4ml). After stirring for 5mins the reaction was treated with a solution of 2-(5- 

10 fluoro-m-indoI-3-yl>1^4-oxo-l-piperidinyl)ethanone (549mg) in tetrahydrofiiran 
(10ml). After lOmins the reaction was quenched with saturated aqueous ammonium 
chloride (5ml), diluted with water (20ml) and extracted with ethyl acetate (50ml). The 
organic phase was washed with brine (30ml), dried and the solvent removed in vacuo to 
give a brown oil. This was purified by column chromatography on silica (Merck 7734) 

15 eluting with chlorofbrmrmethanol (50:1-19:1) the appropriate fractions being bulked and 
the solvent removed |n vacuo to give the title compound (450mg) as a white foam. *H 

-NMR (250MHzJ)MSO-D6)' A 11.05 (lUs), 7.5-7.7 (5H^complex), ~ 7.25-735. 

(3H,m,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 5.7 (lH,d J=4Hz), 3.95-4.1 
(lH,m,complex), 3.7-3.85 (SH^compIex), 3.25-3.45 (m,obscured by solvent), 2.95-3.1 

20 (lH^n,complex), 2.75-2.95 (2H,m,complex), 1.45- 1.8 (3H,m,complex) ppm. 

Intermediate 3 

2- f5-Fluoro-lH-indol-3-vlVl-[4-hvdroxv-4 - (f2.methvn phenvlsulfinvn methylM- 
piperidinvljethanone 

25 To a solution of lithium bis(trimethylsilyl) amide (14ml; 1M in tetrahydrofuian) was 
added dropwise, at -70°, a solution of methyl (2-methylphenyl)suIfoxide (2.0g) in 
tetrahydrofiiran (10ml). After stirring for 5mins the reaction was treated with a solution 
of 2r(5-fluoro-lH-indoI-3-yl>l-(4^ (1.65g) in 

tetrahydrofiiran (30ml). After 20mins the reaction was quenched with saturated aqueous 

30 ammonium chloride (5ml), diluted with water (20ml) and xtracted with ethyl acetate 
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(2x50ml). Hie combined organic phases were washed with brine (50ml), dried and the 
solvent removed in vacuo to give a brown oil. This was purified by column 
chromatography on silica (Merck 9385) eluting with chlorotbrmanethanol (50:1- 30:1) 
the appropriate fractions being bulked and the solvent removed in vacuo to give the title 
compound f SSOnig). J H NMR (250MHz,DMSO-D6) 6, 11.0 (ffi,s), 7.7-7.85 
(iam,complex), 7.25-7.55 (6H,m,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 5.15 (lH,m), 
4.0-4.15 (lH,m,complex), 3.7-3.85 (3H,m,complex), 3.25- 3.45 (m,obscured by 
solvent^ 3.18 (lH,d J=5Hz), 2.95-3.1 (lH,m,coinplex), 2.65-2.85 (2H,m,f»mplex), 23 
(3Etej, 1.4-1.85 (4H^complex) ppm. - 



Intermediate 4 

4-Hvdroxv-4-frf2-roethvnphenvlthin^methvl]-l - piperidine carboxvlic acid, phenyl 
methvl ester 

A solution of cMhiocresol (248mg) in dimethylformamide (2ml) was treated with 
15 sodium hydride (80mg; 60% dispersion in mineral oils) and when effervescence had 
ceased with l-oxa-6-azaspiro [2J]octane- 6-caiboxyIic add, phenylmethyl ester 
(494mg). The reaction was maintained at 20° for 3 days, diluted with ethyl acetate 
(50ml), washed with water (50ml), saturated aqueous sodium bicarbonate (50ml) and 
brine (50ml), dried and the solvent removed |n vacuo to give the title compound as a 
viscous gum (740mg). l K NMR (250MHz, CDCI3) 6 73-7.45 (6H, m, complex), 
7.1-7.25 (3H, m, complex), 5.1 (2H, s), 3.85-4.1 (2H, m, complex), 3.1-33 (2H, m, 
complex), 3.05 (2H, s), 2.4 (3H, s), 22. (1H, s), 1.4-1.75 (4H, m, complex) ppm. 



Intermediate 5 

^Hvdroxv-4-[fr2-memvnDhenvlsulfonvnmemvlVl-Dip &ridme carboxvlic acid, phenyl 
methvl ester 

A solution of 4-hydroxy-4-[((2-methy0phenylthio)methyll-l- piperidinecarboxylic acid, 
phenylmethyl ester (590mg) in chl roform (5ml) was treated with m-chl roperbenzoic 
acid (760mg; 80%) and stirred at 20° for 24h. The white suspension was diluted with 
dichloromemane (60ml), washed with aqueous sodium metabisulfite (40ml), saturated 
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aqueous sodium bicarbonate (2x40ml), dried and the solvent removed in vacuo to give a 
waxy oil. This was purified by column chromatography on silica (Merck 7734) eluting 
with cyclohexanerethyl acetate (9:1 -1:2) the appropriate tractions being bulked and the 
solvent removed in vacuo to yield the title compound (536mg) as a gum. IR (CHBr,) 
values include 3500, 1686, 1472, 1435, 1053, 755 cm 1 . 



10 
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Intermediate 6 

^[ffZ-Methvnphenvlsulfonvl^ethvlj-^piperidinol 
A solution of 4-hydroxy-4-[((2^ethy^ piperidine carboxylic 

acid, phenylmethyl ester (480mg) in ethanol (10ml) was hydrogenated over 5% 
palladium on carbon (450mg) for 18h. The catalyst was removed by filtration and then 
solvent removed in vacuo. The residue was partitioned between diethyl ether (50m!) 
and 0.5N hydrochloric acid (30ml), the aqueous layer basified with sodium hydroxide 
solution, and extracted with chloroform (3x25ml), dried and evaporated to give (he title 
compound (191mg). *H NMR (250MHz, CDCI3) 6 8.02 (1H, m, complex), 7.55 (1H, m, 
complex), 73-7.45 (2H, m, complex), 33 (2H, s), 2.95-3.15 (2H, m, complex), 2.75-2.9 
(2H, m, complex), 2.7 (3H, s), 1.6-2.0 (4H, m, complex) ppm* 
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Intermediate 7 

2-f5-Fluoro-lH-indoI-3-vlVl-[4-hvdroxv-4-[ff2- methyHphenvlsulfonvn methvl]-!* 
piperidinvl] ethanone 

A solution of 4-[((2-methy0phenyteulfonyl)methyl]-4-piperidinol (137mg) and 
2-(5-fluoro-lH-indol-3-yI)ethanoic acid (135mg) in dry dimethylfbrmamide (2ml) was 
treated with dicyclohexylcarbodiimide (144mg) and 1-hydroxybenzotriazole (95mg). 
After stirring for 16 hours the reaction was diluted with ethyl acetate (40ml) filtered, and 
the solid washed with ethyl acetate. The organic solution was washed with 2N 
hydrochloric acid (30ml), saturated aqueous sodium bicarbonate solution (30ml) and 
saturated brine (30ml), dried and the solvent removed in vacuo to give an opaque oil. 
This was purified by column chromatography on silica (Merck 7734) eluting with 
chlorofonrtmethanol (19:1) the appropriate tractions being bulked and the solvent 
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removed in vacuo to give the tide compound (188m g) as an off-white foam. *H NMR 
(250MHz; DMSO-D6) 6 11.0 (1H, s), 7.85 (1H, m), 7.6 (1H, m), 7.2V7.5 (5H, m, 
complex), 6.9 (1H, t 9Hz, d 2Hz), 4.82 (1H, s), 4.0-4.1 (1H, m), 3.6-3.8 (3H, m, 
complex), 3.4 (2H, s), 3,2-3.4 (m, obscured by solvent), 2.75-3.0 (1H, m, complex), 
5 2.62 (3H, s), 13-1.7 (4H, m, complex) ppm. 



A' 



Intermediate 8 

l-Qxa^az?^ymf2^cx^e-^-caifaQxvlic acidl-l-dimethy lethvl ester 
A suspension of trimethylsulfoxonium iodide (35 Jg) in dimethyl sulfoxide (200ml) was 
10 treated portionwise, under nitrogen, with sodium hydride (6.2g; 60% dispersion in 
mineral oil). When effervescence had ceased, this was treated with a solution of 1- 
piperidine-catboxylic acid, 4-oxo,l,l-dimethyIethyl ester (27.2g) in dimethyl sulfoxide 
and the resulting solution stirred at 20° for lh. The reaction was quenched with 
ice/water (500ml), extracted with diethyl ether (2x500ml), the combined organics 
15 washed with water (2x300ml) and saturated brine (200ml), dried and the solvent 
removed in vacuo to give the tide compound as a white solid (26.7g). *H NMR 
(250MHz, Cbd^ 6 3.65-3 8 (2H, m, complex), 335- 35 (2H, m, complex), 2.7 (2H, 
s), 1.7-1.9 (2H, m, complex), 135- 155 (2H, m, complex), 1.48 (9H, s) ppm. 

20 

Intermediate 9 

4-Hvriroxv-4-[rf2-methvnphenvl^ 
dimethvlethvl ester 

A solution of l-oxa-6^azaspirop5]octane-6-carboxyIic acid, 1,1- dimethyl ester (853mg) 
in dimethylformamide (5ml) was treated with othiocresol (497mg) and triethylamine 
(424mg), and the resulting solution stirred at 20° for 16 hours. The reaction was diluted 
■with ethyl acetate (50ml) and washed with 2N hydrochloric acid (40ml), saturated 
aqueous sodium bicarbonate solution (40ml) and brine (40ml), dried and the solvent 
removed in vacuo to give a viscous oil. This was purified by column chromatography 
on silica (Merck 7734) eluting with cyclohexane:ethyl acetate (4:1), the appropriate 
tractions were bulked and the solvent rem ved in vacuo to give the tide compound 
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(1.18g). *H NMR (250MHz, CDdj) 6 7.4 (1H, m), 7.05-7.25 (3H, m, complex), 3.65- 
3.95 (2H, m, complex), 3.05-3.25 (3H, m, complex), 2.4 (3H, s), 1.4- 1.75 (4H, m, 
complex), 1.46 (9H, s) ppm. 

5 Intermediate 10 

4- [(f2-Methvnphenvlthio'>methvl]-4-piperidinoL hydrochloride salt 

4-Hydroxy-4-[((2-methyl)phenylthio^ 

acid,l,l-dime_thylethyl ester (160mg) was dissolved in 4M hydrochloric acid injdioxan 
(10ml) and stirred at 20°. After 4 hours the solvent was removed in vacuo to giye the 
10 title compound ( 140me. contains solvent). *H NMR (250MHz, DMSO-D6) 6 8.9 (1H, 
m, broad), 8.6 (1H, s, broad), 737 (1H, d J=7_5Hz), 7.0- 7.25 (3H.ni, complex), 5.1-5.3 
(1H, m, broad), 2.9-3.2 (6H, m, complex), 2.3 (3H, s), 1.6-1.9 (4H, m, complex) ppm. 

Intermediate 11 

15 2rf 5>FluorD-lH>indol-3>vlVl-[4-hvdroxv-4-[rf 2- methv nphenvlthkrt methyTI 
-l-piperidinvl]-ethanone 

A stined solution of 4-[((:£m^yl)^ hydrochloride salt 

(657mg) in dimethylformamide (5ml) was treated with triethylamine (267mg), 
2-(5-fluoro-lH-indoI-3-yl)ethanoic acid (464mg), dicydohexylcarbodiimide (495mg) 

20 and l-hydroxybenzotriazole (324mg). After stirring for 3 days the reaction was diluted 
with ethyl acetate (150ml), filtered and the organic solution washed with 10% aqueous 
citric acid solution (100ml), saturated aqueous sodium bicarbonate solution (100ml) ami 
brine (50ml). The solution was dried and the solvent removed in vacuo to give a viscous 
gum. This was purified by column chromatography on silica (Merck 9385) eluting with 

25 chloroformrmethanol (49:1) the appropriate fractions were bulked and the solvent 
removed in vacuo to give the title compound ( 420mg). X H NMR (250MHz, DMSOD6) 

6 11.0 (1H, s), 7.0- 735 (6H, m, complex), 6.9 (1H, t J=9Hz, d J=2Hz), 4.8 
(1H, s), 4.05-4.2 (1H, m), 3.7-3.85 (3H, m, complex), 3.2-3.4 (m, complex, 
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obscured by solvent), 2.8-3.1 (3H, m, complex), 225 (3H, s), 1.3- 1.6 (4H, 
m, complex) ppm. 

Intermediate 12 

1 -[2-f5-Fluom-1 H-indol-3- vneth vH-4-oxo-oiperidine 

a) A solution of 4-piperidone monohydiate hydrochloride (2.2g) and 
2-(5-fluoro-lH-indol-3^yI)ethyl bromide (2-47g) in dimethylformamide (8ml) was 
treated with potassium carbonate (3.52g) and the suspension stirred at 20° for 72h. The 
reaction mixture was diluted with water (80ml) and ethyl acetate (150ml). The phases 
were separated and the organic phase washed with water (2x60ml). The organic extract 
was dried and the solvent was removed in vacua The residue was purified by column 
chromatography on silica (Merck 9385) elutihg with methanobethyl acetate (1:19 to 1:9) 
the appropriate fractions were bulked to give the title compound (2.12g). ffi. (CHBr^) 
values include 3466, 2812, 1713, 1484, 1454, 1352, 938, 795cm- 1 . 



•mm 
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e hydrochloride (4.00g) in ethanol (80ml) and water 
(40ml) was treated with potassium carbonate (8.4g). The solution was stirred at reflux 
under nitrogen whilst a solution of l,l-dimethyl-4-oxo piperidinhun iodide (53g) in 
water (40ml) was added dropwise over a period of 30mins. After stirring at reflux for a 
further 2h, the ethanol was removed ia vacuo and residue diluted with dichloromethane 
(50ml). The phases were separated and the aqueous phase extracted with 
dichloromethane (50ml). The combined organic phases were washed with brine (30ml), 
dried and the solvent removed in vacuo to give a red oil. This was purified by column 
chromatography on sUica (Merck 9385) eluting with chloroformanethanol (20:1% the 
appropriate tractions were bulked and the solvent removed in vacuo to give the tide 
compound a s an off-white solid (3.9g). IR (CHBr^ values include 3466, 2812, 1713, 
1484,1454,1352,938,795cm 1 . 
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l-[2^5-nuon>-lH-indol-3-vnethvl]^^ pipcridinol 
A solution of 2^5-fluoro-lH-indoI-3-yI>l-[4-hydro^ 

piperidioyl}ethanone (342mg) in tetrahydrofuran (5ml) was treated with 
borane-tetrahydrofiiran complex (Sml; 1.0M in tetrahydrofuran) and stirred at 20° for 
5 2h. The reaction was quenched with methanol (20ml) and maintained at reflux for 3h. 
The solvents were removed in vacuo to give an opaque oil* This was purified by column 
chromatography on silica (Merck 7734) eluting with diloroformrmethanol (19:1) the 

1!) \t: 

appropriate fractions were bulked and the solvent removed in vacuo to give the title 
cotagound (175mg) as a white solid. l H NMR (250MHzJ>MSO-D6) 6, 10.85 1(1 H^s), 
10 7.1-7.4 (8H,m,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 4.6 («U), 3.1 (2H^), 23-2.9 
(m,obscured by solvent), 1.5-1.8 (4H^n,complex) ppm. 

Example 2 

l-[2^5-Huon>lH-iiKiol-3-vl^ methane 

15 sulfonic acid salt 

!-[2^5-Fluoro-lH-indol-3-yl)ethyI]-4-[(phenyIthio piperidinol (76mg) was 

dissolved in tetrahydrofuran (5ml) and treated with methane sulfonic acid (14.3/iI) and 1 
then diluted with diethyl ether. Hie resulting solid was collected by filtration and dried 
in vacuo to give the title compound (60mg). IR (Nujol) values include 1460, 1153, 

20 1039cm* 1 . Analysis calculated for C^L^SpS. CH^SOjH, 0.251^0: Q57.00; H,6.08; 
N,5.78; S,13.22; 1^0,0.93; Found Q56.66; H,6.14; N,5.88; S,1331; HjO,0.6%. 

Example 3 

l-[2^5-Fluoro-lHMndol-3-vl^ methvl]-4-piperidinoI 
25 A solution of 2r(5-fluon>-lH-indol-3-yl)-l-[4-hydroxy-4-[((2- methyl) phenylsulfinyl) 
methyl}-l-piperidinyl]ethanone (800mg) in tetrahydrofuran (4ml) was treated with 
borane-tetrahydrofuran complex (8ml;1.0M in tetrahydrofuran) and stirred at 20° for 5 
mins. The reaction was quenched with methanol (15ml) and maintained at reflux for 2h. 
The solvents were removed in vacu to give an opaque oil. This was purified by column 
30 chromatography on silica (Merck 9385) eluting with chlorofonnanethanol (30:1) and the 
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appropriate fractions were bulked and the solvent removed to vacuo to give the title 
compound (289mg). l H NMR (250MHz,DMSO-D6) 6, 10.85 (iH^s), 7.0-7.35 
(7H^i,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 4.58 (IH^X 3.15 (2H,d J=5Hz), 3.05 
(7H^\ 2.7-2.85 (2Ekn,complex), 23- Z7(m,complex,obscured by solvent), Z2 (3H^), 
5 13-1.75 (4H,m,complex)ppm. 

F.vample 4 

1 .pw-S-Fluoro-i W.lnd 0 l-3-vi^ethvH-4-rtf2-methvn phenvlsulfin vnmethvlM-piperidinol 
A solution of l-[2-(5-fluoro-m-indol-3-yl^ihyl-4-[((2- methyl)phenylthio) methyl]-4- 

10 piperidinol (75mg) in methanol (5ml) was treated with sodium periodate (127mg) in 
water (5ml). After stirring for 30mins the methanol was removed in vacuo, the residue 
partitioned between ethyl acetate (50ml) and water (50ml), the organic phase washed 
with brine (30ml), dried and the solvent removed in vacuo. The material obtained was 
bulked with a second reaction (200mg scale), and purified by column chromatography 

15 on silica (Merck 9385) eluting with chloroformanemanol (9:1) the appropriate tractions 
being bulked and the solvent removed in vacuo t o give the title compound (120mg) as a 
white solid. *H NMR (250MHzJ>MSO-D6) 8, 10.9 (1H#, 7.8 (IH^n), 735^7.55 
(2H,m,complex), 7.2-735 (7H^n,complex), 6.9 (lH,t J=9Hz,d J=2Hz), 4.95 (1H^), 
235-2.9 (m,complex,obscured by solvent), 232 (3H^), 1.6-1.9 (4H,m,compIex) ppm. 

20 

Example 5 

f SV1 -p-f5-Fluoro-1 H-indol-3-yl^eth vr|-4-rr f 4-methvnphenvl 
sulfinvnmethvl]-4-oiperidinoL methane sulfo nic acid salt 

A solution of lithium bis(trimethylsilyl)ainide (2ml; 1M in tetrahydrofuran) at -70° was 
25 treated with a solution of S(-)- memyl(4-memyl)phenyl sulfoxide (308mg) . in 
tetrahydrofuran (2ml). After stirring for 10 mins the reaction was treated with a solution 
of l-[2-(5-fluoro-lH-indol-3-yl)ethyl>4-piperidone (130mg) in tetrahydrofuran (1ml). 
Hie mixture was wanned to 20°C After stirring for 45 mins the reaction was quenched 
with water (20ml) and extracted with ethyl acetate (20ml). The organic phase was 
30 washed with brine (20ml), dried and the solvent removed in vacuo to give a clear gum. 
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This was purified by column chromatography on silica (Merck 7734) eluting with 
chloroformrmethanol (15:1) the appropriate fractions were bulked and the solvent 
removed in vacuo to give a clear gum. This was redissolved in tetrahydrofuran (4ml) 
and treated with methane sulfonic add (33^1), diluted with diethyl ether to give an 

i 

5 off-white solid. This was collected by filtration to give the title compound (171mg). IR 
(Nujol) values include 3282, 1489, 1461, 1212, 1169, 1042 cm 1 . X H NMR (250MHz, 
DMSOD6) 6 11.08 (1H, s), 9.1-9.4 (1H, broad), 7.3-7.7 (7H, complex), 6.95 (1H, t 

k S. J=9Hz, d J=2Hz), 5.55 (1H, s, broad), 2.7-3.65 (m, complex, : obscured by solvent), 2.4 

|t (3H, s), 2.32 (3H, s), 1.7-2.3 (4H, m, complex) ppm. CD X max (Hp) 203nm 
10 (Ael6.28), 217 nm (Ae20.62), 241nm (Ae-19.62). 

(RV l-[2^S-FluorD>lH-indo1-3>yl>ethvl>4-rf f4- methvl^phenvlsulfin vn methvl]-4- 
piperidinol. methane sulfonic acid salt 
15 A solution of lithium bis(trimethylsilyl)amide (2ml;lM in tetrahydrofuran) at -70° was 
treated with a solution of R(+> methyl(4-methyl)phenylsulfoxide (308mg) in 
tetrahydrofuran (1ml). After stirring for 5 mins the reaction was treated with a solution 
of l.[2^5-fluoro-lH«indol-3-yl)^ethyI]-4-piperidone (13Qmg) in tetrahydrofuran (1ml). 
The mixture was warmed to 20°C After stirring for 30 mins the reaction was quenched 

20 

with water (20ml) and extracted with ethyl acetate (40ml). The organic phase was 
washed with brine (20ml), dried and the solvent removed in vacuo to give a clear gum. 
This was purified by column chromatography on silica (Merck 7734) eluting with 
chloroformrmethanol (9:1) the appropriate fractions were bulked, and the solvent 
removed in vacuo to give a dear oil. This was redissolved in tetrahydrofuran (4ml) and 

25 

treated with methane sulfonic acid (25/d), diluted with diethyl ether to give an off-white 
solid. Ibis was collected by filtration to give the title compound (142mg). IR (Nujdl) 
values include 3261, 1489, 1461, 1211, - 1169, 1042 cm 1 . l H NMR (250MHz, 
DMSO-D6) 6 11.08 (1H, s), 9.1-93 (1H, broad), 73-7.7 (7H, m, complex), 6.95 (1H, t 
J=9Hz, d J=2Hz), 5.55 (1H, s, broad), 2.7-3.65 (m, complex, obscured by solvent), 2.4 

30 
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(3H, s), 232 (3H, s), 1.7-23 (4H, m, complex) ppm. CDXmax (Bp) 201nm 
(Ae-18.23).. 219 nm (Ae-20.88), 241 nm (Ae-18.85). 

F.-rampIe 7 

i -p^S-Fluoro-lH-iDtfnl-3-v1'tethvll-4-f fphenvlsu l fonvlVnelhvn-4-oiperidinol, methane 
sulfonic acid salt 

A solution of lithium bis(trimethylsilyl)amide (2ml;lM in tetrahydrofuran) at -70° was 
treated with a solutfotflbf methyl phenyl sulfone (312mg) in tetrahydrofuran (2ml). 
After stirring for 5 mfis the reaction was treated with a solution of l-[2-{5-fluoro- 
10 lH-indol-3*yl>ethyl]-4-piperidone (130mg> in tetrahydrofuran (1ml). The mixture was 
wanned to 20°G After stirring for 2h the reaction was quenched with, water (30ml) and 
extracted with ethyl acetate (50ml). The organic phase was washed with brine (30ml), 
dried and the solvent removed in vacuo to give an opaque oil. This was purified by 
column chromatography on silica (Merck 7734) eluting with cMoroformmethanOl (19:1 
15 9:1) the appropriate fractions were bulked and the solvent removed ia vacuo to give a 
white foam. This was redissolved in tetrahydrofuran (4ml) and treated with methane 
sulfonic acid (36/d), diluted wiuVdiethyl ether to give an off- white solid. This was 
" collected by filtration to give the title compound (204mg). IR (Nujol) values include 
3290, 1461, 1448, 1153, 1150, 1041 cm 1 . Analysis calculated for C n H B FN 2 Q£.CH 
fl^AJULp: C, 51.88; H, 5.91; N, 5.26; S, 12.04; Hp, 3.72. Found C, 51.78; H, 5.78; 
N, 4.94; S, 11.60; Hp, 3.5%. 



Pvample ft 

1.[2-f5-Fluorn-1H-indol-3-vrw^^ 
piperidinol. hydrochloride salt 



20 



25 



A solution of 2,(5-fiuoro-ffi-indol-3-yIH-[^^^ 

memyI>l-piperidmyl]ethanone (150mg) in tetrahydrofuran (5ml) was treated with 
boran -tetrahydrofuran complex (2ml; 1M in tetrahydrofuran) and stirred at 20° for 3 
hours. The reaction was quenched with methanol (10ml) and maintained at reflux for 4 
30 hours. The solvents were removed in vacuo to give and opaque oil. This was purified 
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A solution of 2^5-fluoro-lH-indol-3-yl)-l-[4-hydroxy-4-[((2-methyl)phenyIsulfonyl) 
methyl]- 1 -piped dinyl] ethanone (150rag) in tetrahydrofuran (5ml) was treated with 
borane-tetrahydrofuran complex (2ml; 1M in tetrahydrofuran) and stirred at 20° for 3 
hours. The reaction was quenched with methanol (10ml) and maintained at reflux for 4 

5 hours. The solvents were removed in vacuo to give and opaque oil. This was purified by 
column chromatography on silica (Merck 7734) eluting with chloroform:methanol (49: 1 
19:1), the appropriate fractions were bulked and the solvent removed in vacuo to give an 
opaque oil. This was redissolved in ethyl acetate (5ml) and treated with a solution of 
hydrogen chloride in diethyl ether: The solverit^was removed in vacuo to give the tide 

0 compound (140mg) as a white solid. 'H NMR (250MHz, DMSO-D6) 5 11.1 (1H, s), 
9.6-9.8 (1H, s, broad), 7.85-7.95 (1H, m, complex), 7.55-7.68 (1H, m, complex), 
7.25-7.55 (5H, m, complex), 6195 (1H, t J=9Hz, d J=2Hz), 5.3 (1H, s), 3.0-3.6 (m, 
complex, obscured by solvent), 2.7 (3H, s), 1.9-2.3 (4H, m, complex) ppm.. High 
resolution FABMS calcd. 43 1 . 1 804, found 43 1 . 1 785 . 

5 

Example 9 

l-r24S-fluoro-lH-mdol-3-vn^^ methvl]-4-piperidinol. 

* 

hydrochloride salt 

A solution of 2<5-fluoro-lH-indol-3-yl)-l-[4-hydroxy-4-[((2» methyI)phenyIthio) 

_ * 

0 methyi]-l-piperidinyl]ethanone (140mg) in tetrahydofuran (3ml) was treated with 
borane-tetrahydrofuran complex (2ml; 1M in tetrahydrofuran) and stirred at 20° for 2h. 
The reaction was quenched with methanol (20ml) and maintained at reflux for 3 hours. 
The solvents were removed m vacuo and the residue purified by column chromatography 
on silica (Merck 7734) eluting with chlorofbrra:methanbl (50:1 9:1). The appropriate 

5 fractions were bulked and the solvent removed in vacuo to give a viscous gum. This was 
redissolved in tetrahydrofuran (5ml),, fieated with a solution of hydrogen chloride in 
diethyl ether (2ml; 1M) and the solvent removed m vacuo . The residue was suspended in 

# 

diethyl ether and filtered to give the title compound (73 mg) as an off-white solid. IR 
(Nujol) values include 3230, 1457, 1380 cm* 1 . 'H NMR (250MHz, DMSO-D6) 6 11.1 
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(1H, s), 9.8-10.0 (1H, s, broad), 13-1.5 (4H, m, complex), 7.05-7.25 (3H, m, complex), 
6.93 (1H, t J=9Hz, d J=2Hz), 5.2 (1H, s), 3.0-3.55 (m, complex, obscured by solvent), 
2.32 (3H, s), 1.75-2.05 (4H, m, complex) ppm. 

5 Exam ple 10 

(T* ).ur2-r5-Fluoro-lff-indol-3-vnetMW 
sulfonic acid salt 

A solution of hthium bis(trimethyisilyl)amide (12ml; 1M in tetrahyd^fhran) in 
tetrahydrofiiran (10ml) at -70°C was treated with a solution of (R^methylphenyl 

10 sulfoxide (1.65g) in tetrahydrofuran (10ml). After stirring for lOmins, the reaction was 
treated with a solution of l-[5-fluoro-ffi-mdol-3-yl)ethyl]^piperidone (l.04g) in 
tetrahydrofuran (WraJ). The mixture was allowed to warm to 20°C. After stirring for lh 
the reaction was quenched with water (80ml) and extracted with ethyl acetate" (2x100ml). 
The organic phase was dried and the solvent removed in vacuo to give a yellow oil. This 

15 was purified by column chromatography on silica (Merck 9385) eluting with 
cMorofornunethanol (15:1), the appropriate fractions were bulked and the solvent 
removed m vacuo to give a white foam This was redissorved in dry tetranydrofiirati 
(60ml) and treated with methane sulfonic acid (l.lmol equivalents), diluted with diethyl 
ether (350ml) to give a white solid. This was collected by filtration to give the title 

20 compound (1.21g). JR. (Nujol) values include 2978, 1468, 1453, 1377, 1212, 1167, 
1157, 1040, 1018cm->. 'H NMR (2SOMHz,BMSO-Dj5, 11.08 (lH,s), 92 (lH,s), 
7.5-7.72 (5H,m,complex), 7.3-7.45 (3H,m,complex), 6.95(lH,t J=9Bz, d J=2Hz), 5.6 
(1H, broad), 2.8-3.7 (m,complex,obscured by solvent), 2.35 (3H,s), 1.7-2.3 
(5H,m,complex) ppm. CD Jlmax (HjO) 202nm (Ae-17.45), 214 nm (Ae-22.26), 238nm 

25 (Ae 18.52). 

Example 11 

1 -f2-/S-Fluoro-1 H-indolO-vlVethvIl^rDh^Ylqilfi"^" 1 ^ 11 - 4 - piperidinol, methane 
sulfonic acid salt 
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A solution of lithium bis(trimethylsilyl)amide (4ml, 1M in tetrahydrofuran) at -70° was 
treated with a solution of methylphenylsulfoxide (561mg) in tetrahydrofuran (2ml). After 
stirring for 10 mins the reaction was treated with a solution of 1- 
[2<5-fluoro-lH^ol-3-yl)-ethyi]-4-piperidone (260mg) in tetrahydrofuran (2ml). The . 
5 mixture was warmed to 20°C. After stirring for lh the reaction was quenched with water 
(30ml) and extracted with ethyl acetate (50ml). The organic phase was washed with brine 
(30ml), dried and the solvent removed in vacuo to give a viscous oil. This was purified by 
column chromatography on silica (Jtferck 7734) duting with chloroform:methanol (9:1) ^ 
the appropriate fractions were bulked and the solvent removed in vacuo to give a white ^| 
10 solid. This was redissolved in tetrahydrofuran (8ml) and treated with methane sulfonic 
acid (l.lmol equivalents), diluted with diethyl ether to give an off-white solid. This was 
collected by filtration to give the title compound (267mg). IR (Nujol) values include 
3269, 1468, 1461, 1444, 1211, 1167, 1042 cm 1 . High- resolution FABMS calcd 
401.1699, found 401.1695. 

15 

Example 12 

fltVM2-(5-Fluoro-lH-indo^ phehvisulfinvl) methvll-4- 

piperidinol 

A solution of lithium bis(trimethylal^)amide (2ml, 1M in tetrahydrofuran) at -70° was 
20 treated with a solution of R(+) methyl(2-methyl)phen)dsulfbxide (308mg) in 
tetrahydrofuran (2ml). After stirring for 5 mins the reaction was treated with a solution of 
l_[2^5-fluoro-lH^dol-3-yl)^ (130mg) in tetrahydrofuran (1ml). The 

mixture was wanned to 20°. After stirring for 30 mins the reaction was quenched with 
water (20ml) and extracted with ethyl acetate (50ml). The organic phase was washed 
25 with brine (30ml), dried and the solvent removed in vacuo to give a clear gum: This was 
purified by column chromatography on silica (Merck 7734) duting with 
chlorofonir methanol (9: 1) the appropriate fractions were bulked and the solvent removed 
in vacuo to give the title compound (184mg) as a white foam. IR (CHBr,) values include 
3466, 1484, 1454, 759cm* 1 . ! H NMR (250MHz,CDCl3)5, 7.95-8.1 (2H,m,complex), 
30 7.35-7-55 (2H,m,compIex), 7.2-7 35 (m,comptex,obscured by solvent), 7.1 (lH,m), 6.95 
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(lH,t J=9Hz,d J=2Hz), 4.12 (lH,s), 2.6-3.05 (I0H,m,compIex), 2.35 (3H,s), 2.05- 233 
(2H,m,complex), 1.7-1.85 (2H,m,complex)ppm.CD Xmax (H.O) 2l3nm (Ae-17.70), 239 
nm(As-23.40) 

5 Biological Data 

The anxiolytic activity of the test compounds (±)-N-methyl-N-[4-(4- 
ac*tyIamino-4-ph^ SR48968] 

and 0 
Example 10, (R)-H2-(5-Fluon>- lH-indol-3-yl) ethyll- 4-£(phenykulfinyl) methyl]-4- 
10 piperidinol, methane sulphonic acid salt, was demonstrated in the mouse light-dark box 
and rat elevated plus- maze. 

Mouse light-dark box: 

15 The test was performed as described by Costall et al (see hereinbefore) in a box with 
black and white compartments illuminated by a 40W red and 40W white light, 
* ~~ respectively. .The time the mouse spent in the white side of the box during the 5mih test 
" period was determined. Results are expressed as percentage increase in time spent in the 
whiteside compared to vehicle treated control animals. 

20 

Results - 

Example 10 lOOnmol/kg sc 30min pretreatment, 55% increase, P < 0.05 
(±) SR48968 100 nmol/kg sc 30min pretreatment, 48% increase P < 0.05 

25 Rat elevated plus-maze: 

The test was performed as described by Handley and Mhhani (see hereinbefore). The 
time the rat spent on the end halves f the open arms of the maze during the 3min test 



30 
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period was determined. Results are expressed as percentage increase in time spent on the 
end halves of the open arms compared to vehicle treated control animals. 

Results - 
S Example 10 

lOOnmol/kg sc 30min pretreatment, 57% increase, P < 0.05 
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CLAIMS 



1. Compounds of formula (I) 




wherein 0? 
10 R £ represents phenyl optionally substituted by one or two Chalky!, C^alkoxy, 

trifluoromethyl groups or halogen atoms; 
R 2 represents hydrogen, hydroxy or C^alkoxy; 
R 3 represents hydrogen or Chalky 1; 
R* represents hydrogen, C^alkyl or C^alkoxy; 
15 R s represents hydrogen, a Cj^lkyU trifluoromethyl or cyano group, or a halogen atom; 

n represents zero, 1 or 2; 
and pharmaceutical^ acceptable salts thereof. 



2. Compounds of formula (I) as claimed in Claim 1 wherein R 1 represents optionally 
20 substituted phenyl, n represents 1, R 2 represents hydroxy, R 5 represents hydrogen, R* 

represents hydrogen and R s represents a halogen atom. 

3. A compound of formula (I) as claimed in Claim 1 or 2 selected from: 
l-[2^5-Fluoro-m-mdol-3-yI)ethyl]^((2-memyl)phenylsuIfuiyO 

25 methyI]-4-piperidinol; 

1^2<5^iioro-lH-indol-3-yl^ 
1^5-Fluoro-lH^dol-3-yl)eMyl]^(^^ 

l-[2^5-Fluoro-lH-wdol-3-y0ethyI]^[^ -4-piperidinol; 

l[>{5-Huoro-lH-toctol-3-yl)etty^ k 
30 l-[2^5^uorr>lHHndol-3-yl)ethyl]^[(phenylsulfonyl)methyI}^ piperidinol; 
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H2^541uoio-lH-indol-3-yl)ethyI^^ 
methyl}-4~piperidinol; 

4. A compound of formula (I) as claimed in any of Claims 1 to 3 for use in therapy. 

5 

5. A method for the treatment of conditions mediated by tachykinins, including NKA, 
NKB and substance P, acting at the NKj receptor, comprising administration of an 

v . effective amount of a compound of formula (I) as claimed in any of Claims 1 to 3. 

*,*»■■ 

> ..• . * * 

+ ¥ 

10 6. The use of a compound of formula (I) as claimed in any of Claims 1 to 3 in the 
preparation of a medicament for use in the treatment of conditions mediated by 
tachykinins, including NKA, NKB and substance P, acting at the NKj receptor. 

7. A pharmaceutical composition comprising a compound of formula (I) as claimed in 
IS any of Claims 1 to 3 together with a pharmaceutical^ acceptable carrier. 

. . 8. A process for the preparation of a compound of formula (I) as claimed in.Claim.l, . 
. which process comprises:- 

20 (A) where n is zero or two, reduction of a compound of formula (II) 




(ii) 



wherein R\ R 2 , R\ R 4 , R 5 and n are as defined in Qaim 1, using a suitable reducing 
agent; 



30 



WO 93/14084 



PCT/EP93/00101 



38 



B) reaction of a compound of formula (111) 




(in) 



wherein X represents a suitable Leaving atom or a group and R 3 , R 4 and R s are as 
defined in Claim 1, with' a compound of formula (IV) 



10 




S(O) 



(IV) 



15 



20 



wherein R 1 , R 2 and n are as defined in Claim 1; 



(C) where n is 1 or 2 and R 2 is hydroxy, reaction of a compound of formula (V) 



(V) 




where R 3 , R 4 and R 5 are as defined in Claim 1 with a compound of formula (VI) 



25 



CHjS^X.R 1 



(VI) 



where R 1 and n are as defined in Claim 1, after deprotection with a strong base; or 



30 



(D) converting a compound of formula (t) into an ther compound of formula (I). 
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9. The use of antagonists of tachykinins, including NKA, NKB and substance P, acting 
at the NKj receptor, in the treatment of anxiety disorders. 

10. Hie use of antagonists of tachykinins, including NKA, NKB and substance P, acting 
5 at the NK^ receptor, in the preparation of a medicament for use in the treatment of 

anxiety disorders. 

11. A method for the treatment of a mammal, .including man, suffering from or 
susceptible to anxiety disorders, comprising administration of an effective amount of an 

10 antagonist of tachykinins, including NKA, NKB and substance p, acting at the NKj 
receptor. 

12. The use or method according to any of Claims 9 to 11 wherein the tachykinin 

antagonist is 
15 (S>Nnnethyl-N^4^4-acety^ 
benzamide or 

(R)rl-[2K5-Fluor^ 4-[(phenybulfinyI) m^}±mP«P^!y^. 

or a pharmaceutical^ acceptable salt thereof. 

20 



25 



30 
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